Geniculate artery embolization for recurrent postarthroplasty hemarthrosis of the knee  by Azubuike, Moses et al.
Case report
 A 93-year-old female underwent an uneventful left TKA 
in 2011. There was no reported complication following the 
procedure, and the patient successfully underwent physical 
rehabilitation and was back to baseline. The patient had a 
past medical history of  longstanding thrombocytosis and 
transient ischemic attack (TIA), for which she was treated 
with Plavix 75mg daily. In December 2013, two years after 
the TKA, she presented with left-knee hemarthrosis follow-
ing a mechanical fall. The effusion was initially treated with 
arthrocentesis and conservative management. 
Afterward, the patient had four more recurrent episodes 
of  severe left-knee pain and hemarthrosis. She presented in 
April 2014 for excruciating left-knee pain that failed to re-
solve with conservative treatment. Arthrocentesis was per-
formed, and 40 milliliters of  bloody fluid was aspirated.  
Cultures on samples were negative for an infectious 
process. A nuclear medicine bone scan showed no evidence 
of  gallium uptake to suggest infection or hardware loosen-
ing. Serum hematologic and biochemical profiles revealed 
an elevated platelet count at 896 X 103/uL (normal range, 
166 -358 X 103/uL) and low mean corpuscular volume 
(MCV) at 57 FL (normal, 80.6 -95.5 FL). Hemoglobin elec-
trophoresis showed a hemoglobin A2 of  4.8% (normal, 1.3 
-3.3%). These findings (in addition to smear results) were 
consistent with beta thalassemia trait. All other pertinent 
lab values were within normal limits. Coagulation studies 
were also within normal limits. Hydroxyurea 500 mg daily 
was initiated to decrease thrombocytosis, as correlation 
with recurrent hemarthrosis was uncertain at the time. The 
patient’s platelet count decreased to normal levels at 321 X 
103/uL in June 2014 (almost three years after the TKA); 
however, she continued to complain of  recurrent left-knee 
pain and swelling. 
CT angiography of  the left lower extremity was subse-
quently performed and showed a moderate left suprapatel-
lar joint effusion. There was no significant atherosclerosis. 
Three-vessel runoff  was present in the left leg.  
The decision was then made to proceed with diagnostic 
arteriography of  the left lower extremity, with possible 
geniculate artery embolization. Using ultrasound guidance, 
left common femoral artery access was obtained with a 
micropuncture needle, followed by subsequent placement 
of  a 6 French vascular sheath. A 5 French Berenstein 
catheter (AngioDynamics, Latham, NY) and 0.035” Bent-
son guidewire (Cook Medical, Bloomington, IN) were used 
for catheterization of  the left popliteal artery. Diagnostic 
arteriography showed synovial hypervascularity of  the left 
lateral knee (Fig. 1).
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Hemarthrosis after total knee arthroplasty (TKA) is an uncommon condition. Ohdera et al. (1) reported 
a frequency of  1.6%, while others have reported a much lower frequency of  0.3 - 1% (2-4). We present a 
unique case of  recurrent hemarthrosis in a 93-year-old female two years after an uneventful total knee 
arthroplasty and describe how we successfully treated it with selective angiographic embolization of  the 
geniculate arteries.
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   Since there was 
significant vascu-
larity of  the left 
lateral synovium, 
the decision was 
made to proceed 
with geniculate 
artery emboliza-
tion. Selective 
catheterization of  
the left superior 
lateral and infe-
rior lateral genicu-
late arteries was 
achieved with a 
2.5 French Rene-
gade microcathe-
ter (Boston Scien-
tific, Marlbor-
ough, MA) and 
.014” Transend 
microwire (Boston 
Scientific, Marl-
borough, MA). 
Embolization was 
performed using 
300-500-µm-sized 
Embosphere Mi-
crospheres (Bio-
sphere Medical 
Systems Inc., 
South Jordan, UT) 
(Figs. 2 and 3).  
Postembolization 
arteriography showed significant decrease in the vascular 
supply to the left lateral knee, with no significant synovial 
staining (Fig. 4).  
After completion of  the embolization, all catheters were 
removed. An angioseal device was deployed for successful 
closure of  the left common femoral arteriotomy. The pa-
tient tolerated the procedure well, with no immediate post-
procedural complication. She was discharged home after 2 
hours of  observation.  
     The patient was seen one month after the procedure 
for clinical followup. She reported significant improvement 
of  her symptoms, with only mild left-knee pain and no re-
current episode of  large left-knee swelling. She also stated 
that there was significant improvement in her mobility and 
quality of  life. On physical exam, her left knee was non-
tender to palpation, 
with appropriate flex-
ion, extension, and 
bilateral internal 
rotation. No skin 
sloughing was 
identified. 
Discussion
   Spontaneous he-
marthrosis of  the joint 
is rather common and 
seen frequently in 
people with history of 
a bleeding disorder 
like hemophilia (5); 
however, recurrent 
spontaneous hemar-
throsis of  the knee 
following TKA is un-
common (1-4). Inter-
estingly, reported eti-
ologies of  late recur-
rent hemarthrosis in 
patients without an 
underlying bleeding 
disorder are very di-
verse: pseudoaneu-
rysm (6-7), prolonged 
anticoagulant therapy 
(8), hypertrophy of  
geniculate arteries (9-
10 and 16-17), intra-
articular fasciitis (11), 
meniscal ganglion cyst 
(12), epithelioid an-
giosarcoma of  bone (13), metal particle in synovial fluid 
(14), and arteriovenous fistula (15). Our case is another 
report attributing recurrent hemarthrosis following TKA to 
hypervascularity of  the geniculate arteries. The potential 
contribution of  longstanding thrombocytosis and beta tha-
lassemia trait in this case is unclear.
First-line treatment for hemarthrosis is conservative 
treatment with arthrocentesis, rest, ice, and elevation (4). 
Arthroscopic synovectomy has been recommended when 
conservative measures fail (3-4). However, recurrent hemar-
throsis after arthroscopic synovectomy has been 
reported (6). 
Contrast-enhanced magnetic resonance imaging (MRI) 
or computed tomography (CT) is of  value to identify possi-
ble causes for hemarthrosis, including neoplasms and iatro-
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Fig. 2. (A) DSA of the left superior lateral geniculate artery 
before embolization. (B) Postembolization angiography 
shows devascularization of the synovium.
Fig. 1. A) Digital subtraction angiography (DSA) of the left 
popliteal artery shows significant vascularity of the left lat-
eral knee via the left superior lateral geniculate and left 
inferior lateral geniculate arteries (upper and lower arrows, 
respectively). (B) Arterial delayed-phase image shows sig-
nificant staining of the left lateral synovium.
genic vascular injury. Synovial thickening and/or synovial 
hypervascularity may also be seen with such examinations, 
although artifacts from the knee prosthesis can limit these 
observations. Our case did not show any findings to ac-
count for knee hemarthrosis on the pre-operative CT 
exam.  
To our knowledge, the use of  transcatheter arterial em-
bolization to successfully treat recurrent hemarthrosis due 
to geniculate artery hypervascularity is rare and has been 
reported in four papers (8-10, 16-17). Diagnostic angiogra-
phy should be performed before embolization to identify 
areas of  hypervascular synovium. Bagla et al. (16) reported 
a complication of  skin sloughing in two patients who had 
undergone embolization with spherical particles smaller 
than 300 µm. This was not observed in our patient, who 
was treated with embolic particles ranging from 300 to 
500 µm.  
Although long-term followup results are not yet available 
for our patient, the short-term clinical success we achieved 
is promising. In conclusion, transcatheter embolization is a 
safe treatment option for recurrent hemarthrosis for pa-
tients who have failed conservative therapy and demon-
strate synovial hypervascularity on angiography.
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Fig. 3. DSA of the left inferior lateral geniculate artery be-
fore embolization.
Fig. 4. Final DSA of the left popliteal artery shows dramatic 
reduction in left lateral synovial vascularity, with significantly 
decreased flow in the left superior lateral geniculate artery.  
The left inferior lateral geniculate artery is no longer 
visualized.
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